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DI SCLAI MER

Thi s docunent has been reviewed by the National Exposure
Research Laboratory-Ci ncinnati (NERL-C ncinnati), U S
Envi ronnental Protection Agency (USEPA), and approved for
publication. The nention of trade names or commercial products
does not constitute endorsenent or recomendation for use. The
results of data anal yses by conputer prograns described in the
section on data analysis were verified using data comonly
obtained fromeffluent toxicity tests. However, these conputer
prograns may not be applicable to all data, and the USEPA assunes
no responsibility for their use.



FOREWORD

Envi ronmental nmeasurenents are required to determ ne the
quality of anbient waters and the character of waste effluent.
The National Exposure Research Laboratory-C ncinnati
(NERL- Ci ncinnati) conducts research to:

° Devel op and eval uate anal ytical nethods to identify and
nmeasure the concentration of chem cal pollutants in
drinking waters, surface waters, groundwaters,
wast ewat ers, sedinents, sludges, and solid wastes.

° | nvestigate nmethods for the identification and
measur enent of viruses, bacteria and ot her
m cr obi ol ogi cal organisnms in agueous sanples and to
determ ne the responses of aquatic organisns to water
quality.

° Devel op and operate a quality assurance programto
support the achi evenent of data quality objectives in
measurenents of pollutants in drinking water, surface
wat er, groundwater, wastewater, sedinent and solid
wast e.

° Devel op net hods and nodels to detect and quantify
responses in aquatic and terrestrial organi sns exposed
to environnental stressors and to correlate the
exposure with effects on chem cal and bi ol ogi cal
i ndi cat ors.

The Federal Water Pollution Control Act Anmendnents of 1972
(PL 92-500), the Cean Water Act (CwWA) of 1977 (PL 95-217) and
the Water Quality Act of 1987 (PL 100-4) explicitly state that it
is the national policy that the discharge of toxic substances in
toxi ¢ anounts be prohibited. Thus, the detection of chronically
toxic effluents plays an inportant role in identifying and
controlling toxic discharges to surface waters. This manual is
the first edition of the west coast marine and estuarine chronic
toxicity test manual for effluents. It provides standardi zed
nmet hods for estimating the chronic toxicity of effluents and
receiving waters to estuarine and mari ne organi sns for use by the
USEPA regi onal prograns, the state prograns, and the Nati onal
Pol | utant Di scharge Elim nation System (NPDES) permttees.



PREFACE

Thi s manual contains whole effluent toxicity (WET) test nethods
consi dered by USEPA' s Ofice of Research and Devel opnent (ORD) to
have the necessary characteristics for use in the NPDES program
and ot her USEPA nonitoring activities, in Pacific coastal waters,
for estimating the chronic toxicity of effluents and receiving
waters. Al the species included in this report are currently
specified in NPDES permts in one or nore of the west coast
states. The nmethods will likely be revised to sone extent,
especially if they are proposed in the Federal Register as 304(h)
met hods. Revi sions woul d be nade based upon comrents received as
a result of the proposed rule public coment period.

Wth one exception, other than changes necessary to identify the
test species used in these nmethods and corrections of an
editorial nature, the first ten sections of this docunent are
identical to the first ten sections of the "Short-term Met hods
for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Estuarine and Marine Organisns, (Second Edition)."
The exception occurs in chapter 7 where the use of synthetic
(standard) dilution water for NPDES permt-related toxicity
testing is not required. Validation and precision tests with
nat ural seawater and HSB prepared from natural seawater (plus
reagent water as necessary) have been acceptable, and synthetic
wat ers have shown m xed results in limted testing.

The marine toxicity test procedures in this manual have been

devel oped or refined by EPA and the states of California and
Washi ngton over a period of years. A significant nunber of

organi zati ons and individuals have contributed to this effort. A
list of contributors is provided in the acknow edgenents secti on.
Among the major efforts that contributed critical data and
critical analysis of the nethods in this manual the foll ow ng
were vital:

1) The California Marine Bioassay Project (MBP). 1In 1984, the
California State Water Resources Control Board initiated the MBP
to devel op sensitive nethods for testing the toxicity of

di scharges to California marine waters. The MBP was funded
wholly or in part by the USEPA using Section 205(j) grant funds.
The MBP devel oped the tests with abal one (Haliotis rufescens),
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topsnelt (Atherinops affinis), giant kelp (Macrocystis pyrifera),
and nysid (Hol nesinysis costata).

2) The EPA West Coast Marine Conplex Effluent Program Started
in 1985, this program provided prelimnary work for the topsnelt
(At herinops affinis), revision of nmethods for echinoid spermwth
the purple sea urchin (Strongyl ocentrotus purpuratus) and the
sand doll ar (Dendraster excentricus), preparation of all methods
into a standardi zed format, coordination of efforts anong the
vari ous states and EPA regions 9 and 10, and devel opnment of yet
unadopted test methods with the nysid (Mysidopsis intii) and the
kel p (Lam naria saccharina).

3) The Protocol Review Commttee (PRC) for the Triennial Review
of the Marine Toxicity Test Protocols for the California Ccean
Plan. In 1994 this conmittee reviewed a nunber of proposed test
nmet hods for inclusion in the California Ccean Plan. The nethods
included in this report are those recommended by the Protocol
Review Commttee. The Mysidopsis intii nethod devel oped by EPA
was excluded fromthe recommended procedures because it was

consi dered redundant with the Hol mesinysis costata procedure. It
was excluded fromthis report because its inclusion was al so
consi dered unneccesary by EPA region 10. The Lam naria
saccharina test was excluded fromthe California recommendations
because it was considered redundant with the Macrocystis pyrifera
test. It was excluded fromthis report because the results from
t he West Coast Marine Species Chronic Protocol Variability Study
i ndi cated that nore experience with the nethod was needed to
produce accept abl e preci sion.

4) West Coast Marine Species Chronic Protocol Variability Study.
This study was a result of a 1991 settl enent agreenent anong the
Nort hwest Pul p and Paper Associ ation, the Washi ngton Dept. of
Ecol ogy, Puget Sound Water Quality Authority, and Tulalip Tribes
of Washington. The year-long study in 1993-94 included nonthly
or quarterly interlaboratory toxicity test evaluation of tests

wi th bivalve nolluscs (Crassostrea gigas) and nussels (Mtilus
sp.), echinoid spermtests with purple sea urchins (S.

pur puratus) and sand dollar (D. excetricus), sexual reproduction
of kelp (L. saccharina), and the topsnelt (A affinis).

Fol | owi ng revi ew and recommendati ons by the PRC to the State of
California for use of the procedures in this report, EPA (OR&D
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and Region 9) nodified the format for all nethods to provide
consi stency anong the nmethods as well as consistency with
exi sting EPA Whol e Effluent Toxicity Testing Manual s.

Review of the results fromtests using the nethods in this report
i ndi cated that they are anal ogous to, and as sensitive as, the
nmet hods previously proposed for estimating the chronic toxicity
of effluents and receiving waters to mari ne and estuarine
organisnms (U. S. EPA 1994). The primary exception is the suite of
i nvertebrate enbryo-larval tests contained in this manual. These
tests have been in regulatory and nonitoring use on the west
coast, sone for many years. They tend to be nore sensitive test
organi sms to many chem cals and the tests are nore robust
statistically. They have no analog in the previous EPA nethods
manual s, although a simlar test has been proposed by the EPA

| aboratory in Narragansett for use in nonitoring sedinment-

associ ated contam nants with the bivalve Miulinia lateralis.
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ABSTRACT

Thi s manual describes six short-term (forty mnutes to seven
days) estuarine and marine nethods for neasuring the chronic
toxicity of effluents and receiving waters to eight species: the
topsnelt, Atherinops affinis; the nysid, Hol nesinysis costata;
the sea urchin, Strongyl ocentrotus purpuratus and sand dol | ar
Dendraster excentricus; the red abalone Haliotis rufescens; the
bi val ves Crassostrea gigas and nussel Mtilus spp. and the giant
kel p, Macrocystis pyrifera. The methods include single and
mul ti pl e concentration static renewal and static nonrenewal
toxicity tests for effluents and receiving waters. Also included
are guidelines on |l aboratory safety, quality assurance,
facilities, and equi pnent and supplies; dilution water; effluent
and receiving water sanple collection, preservation, shipping,
and holding; test conditions; toxicity test data analysis; report
preparation; and organi smcul turing, holding, and handli ng.
Exanpl es of conputer input and output for Dunnett's Procedure,
Probit Analysis, Trimred Speaman- Kar ber Method, and the Linear
| nt er pol ati on Method are provided in the Appendi ces.
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